Cell-free fetal DNA in the maternal circulation does not stem from the transplacental passage of fetal erythroblasts.
Fetal cells, specifically fetal erythroblasts, as well as cell-free fetal DNA are present in the maternal circulation. Both are currently being investigated as a means for the non-invasive risk-free analysis of fetal genetic traits. The origin of this cell-free fetal DNA in the maternal circulation is currently unclear. Since numerous fetal erythroblasts have been demonstrated to exhibit an apoptotic phenotype in the form of fragmented nuclear DNA, it has been proposed that such trafficking fetal cells may be a possible source. This hypothesis is supported by reports of elevated numbers of fetal erythroblast and cell-free fetal DNA concentrations in pregnancies affected by pre-eclampsia or polyhydramnios. To address this question, we have examined fetal erythroblast numbers and cell-free DNA concentrations in the same maternal blood samples. Our study, performed on both normal and pathologically-affected pregnancies, indicates that no correlation exists between these two fetal cellular and molecular species. This is most evident in pregnancies affected by onset of preterm labour, where significant elevations in cell-free fetal DNA concentrations were detected without any concomitant elevation in fetal erythroblast numbers. Our data therefore suggest that an alternative cell type is the source of cell-free fetal DNA. Furthermore, it appears that the release of cell-free fetal DNA from this cell type is affected by pathological placental conditions which are not associated with an increase in fetal cell trafficking.